The effects of vinblastine on smooth muscle cells in vitro: evaluation of a therapeutic window for the treatment of restenosis.
The development of drug-eluting stents (DES) to combat the problem of in-stent restenosis has revolutionized interventional cardiology. However, concerns have emerged about the risk of late angiographic stent thromboses associated with DES. The evaluation and width of the therapeutic window of a particular DES system is of huge importance to its safety and efficacy. In this study, the effects of vinblastine, an antimitotic drug, on smooth muscle cells in vitro is analyzed. The change in levels of proliferation, activity, migration, and viability in human coronary artery smooth muscle cells was measured at a range of concentrations and over a number of time points. These findings were then compared with those of a previous study on the effects of vinblastine on endothelial cells, and an optimum working concentration range was evaluated. This study suggests that the concentration of vinblastine most appropriate in restenosis treatment would be between 0.1 and 1 nM. At this concentration, vinblastine exerts a distinct effect on smooth muscle cell proliferation without detrimental effects on endothelial cell viability. It was also found that vinblastine affects certain cellular activities such as migration in a threshold-independent manner, suggesting that very low doses could be active against the processes of restenosis.